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Programming Assignment #7
"Repetition and Decision-Making"

I. The Ancient and Honorable Game of Nim
Nim is an ancient game with several variations.  Here’s one: Two players takes turns removing marbles from a pile. On each turn, the player must remove at least one but no more than half of the remaining marbles. The player who is forced to remove the last marble loses.
II.  The Basic Assignment (worth a grade of B)

Write a program in which the computer plays against a human opponent.  Generate a random integer between 10 and 100 inclusive to determine the initial size of the pile.  Let the computer go first.  After each turn, print out the player name (human’s name or computer), how many marbles were taken, and the number of marbles remaining.    The number of marbles removed by the computer on each turn is a random int between 1 and n/2 (where n is the number of marbles remaining). When each game ends, the user is asked whether she wants to play again.
III. The Enhanced Game (for students wishing to earn an A grade)

Make the game more fun by implementing these two features:
1. Give the human player the option of playing first or second.
2. Let the human choose whether the computer plays in stupid or smart mode.  
In stupid mode, the computer removes a random number of marbles between 1 and n/2 each turn.  In smart mode, the computer removes exactly enough marbles to make the remaining pile a power of two minus one - 1, 3, 7, 15, 31, or 63 - which will always be a legal move.
· The computer cannot be beaten in smart mode if it has the first move, unless the initial pile size happens to be 15, 31, or 63.  Naturally, a human who plays first and knows the winning strategy is also invincible.

IV.  Specifications
1. Implement separate classes to represent a Game, Player, and Pile. 

In the basic version, the Player object can be either human or computer.  In the enhanced version, the Player object can be either human, smart, or stupid. (Human player objects always prompt for input).  
2. Do not allow the human to “cheat” (i.e. remove an illegal number of marbles).  

V. Due Date:   Thursday, April 6th 
VI.  Common Course Objectives Addressed (1,2,3, and 5)
· Be familiar with the concepts of Objects and Classes 

· Master using the fundamental Java data types

· Master using the Java selection and iteration constructs 

· Master analyzing problems and writing Java program solutions to those problems using the above features
· An analysis and design of this project will be done in class.
